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LI 6 ANSWER 1 OF 36 USPATFULL on STN 

AB In a method of growing\a ZnO-containing compound semiconductor single 

crystal, on a compound \s ingle crystal layer of a hexagonal 
crystal structure having a plurality of (0001) surfaces aligned in a 
sequence of terraces along a direction of a-axis, a ZnO-containing 
compound single crystal lof a hexagonal crystal structure is 
grown, having an inclination from the c-axis toward the direction of the 
a-axis . 
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A low dislocation density GaN single crystal substrate is made by 
forming a seed mask having parallel stripes regularly and periodically 
aligning on an undersubsttate, growing a GaN crystal on a facet -growth 
condition, forming repetitions of parallel facet hills and facet valleys 
rooted upon the mask stripes, maintaining the facet hills and facet 
valleys, producing voluminous defect accumulating regions (H) 
accompanying the valleys, fielding low dislocation single crystal 
regions (Z) following the meets, making C-plane growth regions (Y) 
following flat tops betweenl the facets, gathering dislocations on the 
facets into the valleys by the action of the growing facets, reducing 
dislocations in the low dislocation single crystal regions (Z) and the 
C-plane growth regions (Y) , tand accumulating the dislocations in cores 
(S) or interfaces (K) of the\ voluminous defect accumulating regions (H) 
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The present invention provides a high efficient nitride 

semiconductor element having an opposed terminal structure, 

whose terminals faaing each other, and a method for producing thereof. 

The nitride semiconductor element includes a 
conductive layer, a\first terminal, a nitride 
semiconductor with a\ light -emitting layer, and a second 

terminal, on a supporting substrate successively. The first terminal and 
a first insulating protect layer are interposed between the conductive 
layer and a first conductive type nitride 
semiconductor layer. 



The method includes : 
semiconductor further 
material substrate; 
supporting substrate 
semiconductor layer si 
semiconductor with 
and subsequently, an 
type nitride 
different material 
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growing step for growing the nitride 
having an undoped GaN layer on a different 
subsequently, a attaching step for attaching the 
the first conductive type nitride 
de of the nitride 

ing the first terminal between them; 
Exposing step for exposing the second conductive 
layer by eliminating the 
and the undoped GaN. 
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LI 6 ANSWER 4 OF 3 6 USPATFULL on STN 
AB A nitride semiconductor light emitting device 

includes an emission llayer (106) having a multiple quantum well 
structure where a plurality of quantum well layers and a plurality of 
barrier layers are alternately stacked. The quantum well layer is formed 
of XN. sub. 1-x-yAs . sub!. xP . sub . ySb . sub . z (0 . ltoreq.x. ltoreq. 0 . 15 , 
0 . ltoreq. y. ltoreq. 0 . 21 0 . ltoreq . z . ltoreq . 0 . 05 , x+y+z>0) where X 
represents one or more kinds of group III elements. The barrier layer is 
formed of a nitride semiconductor layer containing 



at least Al 
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AB A semiconductor la\ 
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er device comprises a laminate consisting of a 
of first conductivity type, an active layer and a 
of second conductivity type, which is different from 



the first conductivity type, that are stacked in order, with a waveguide 
region being formeq to guide a light beam in a direction perpendicular 

width by restricting the light from spreading in the 
n the active layer and in the proximity thereof, 
region has a first waveguide region and a second 
first waveguide region is a region where light is 
imited active layer by means of a difference in the 
refractive index between the active layer and the regions on both sides 
of the active layer by limiting the width of the active layer, and the 
second waveguide region is a region where the light is confined therein 
by providing effective^ difference in refractive index in the active 
layer. 



to the direction o 
direction of width 
wherein the wavegui 
waveguide region, t 
confined within the 
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a first electrode and a sensor, 
containing at least one element 



LI 6 ANSWER 6 OF 3 6 USPATFULL on' STN 
AB A UV light sensing element has at leasl 
The first electrode has a semiconductoi 

selected from Al, Ga and In together with nitrogen or oxygen, and the 
sensor layer has a semiconductor containing at least one element 
selected from Al, Ga and In together with nitrogen. A longer wavelength 
end of an absorption spectrum for the fiirst electrode is located at a 



position nearer to a 1 shorter wavelength side than a longer wavelength 
end of an absorption \ spectrum for the sensor. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT . 

AN 2003:138837 USPATFUlt 

TI UV light sensing element 

IN Yagi, Shigeru, Minamiashigara-shi , JAPAN 

PA FUJI XEROX CO.; LTD.,\Tokyo, JAPAN (non-U. S. corporation) 

PI US 2003094664 Al \ 20030522 

AI US 2002-93422 Al \ 20020311 (10) 

PRAI JP 2001-357058 20011122 

DT Utility \ 

FS APPLICATION \ 

LREP OLIFF & BERRIDGE, PLC, P .V) . BOX 19928, ALEXANDRIA, VA, 22320 

CLMN Number of Claims: 10 \ 

ECL Exemplary Claim: 1 \ 

DRWN 1 Drawing Page(s) \ 

LN.CNT 1213 \ 

CAS' INDEXING IS AVAILABLE FOR THIS\ PATENT. 

LI 6 ANSWER 7 OF 36 USPAtWuLL on 9TN 

AB To provide a method! of manufacturing compound semiconductor 

single crystals such as silicon carbide and gallium 
nitride by epitaxial growth methods, that is capable of yielding 
compound single crystals of comparatively low planar defect density. The 
method of manufacturing compound single crystals in which two or more 
compound single crystalline layers identical to or differing from a 
single crystalline substrate are sequentially epitaxially grown on the 
surface of said substrate. At least a portion of said substrate surface 
has plural undulat i on s\ extending in a single direction and second and 
subsequent epitaxial growth is conducted after the formation of plural 
undulations extending m a single direction in at least a portion of the 
surface of the compound! single crystalline layer formed proximately. 
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LI 6 ANSWER 8 OF 36 USPATFU3& on STN 

AB A method of growing a nitride semiconductor 

crystal which has very new crystal defects and can be 

used as a substrate is disclosed. This invention includes the step of 

forming a first selective growth mask on a support member including a 

dissimilar substrate having a major surface and made of a material 

different from a nitride feemiconductor , the first 

selective growth mask having a plurality of first windows for 

selectively exposing the upper surface of the support member, and the 
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step of growing nitride semiconductor portions from 



the upper surface, 
windows, by using a 
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Df the support member, which is exposed from the 
gaseous Group 3 element source and a gaseous 
nitrogen source, until the nitride semiconductor 

portions grown in tie adjacent windows combine with each other on the 
upper surface of th4 selective growth mask. 
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LI 6 ANSWER 9 OF 36 USPATFULL on STN 
AB Nitride semiconductor devices and methods of 

producing same are provided. The present invention includes forming a 



IV 



nitride semiconductor 
nitride semiconductor 
crystal growth conditio 
the supply of crystal 
area can be varied over 
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der selective and controlled 

For example, the crystal growth rate, 
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enhanced properties. 
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ANSWER 10 OF 36 USPATFUlL on STN 

A display unit and semiconductor light emitting devices are provided. 
The display unit includes a number of the semiconductor light emitting 
devices arrayed on a base body, wherein each of the semiconductor light 
emitting devices is formed together with dummy devices for setting an 
emission wavelength of the semiconductor light emitting device, and the 
semiconductor light emitting device is formed by selective growth, and 
one conductive layer is formed in self -alignment on planes grown from 
tilt planes formed by selective growth. Such a display unit has a 
structure suitable for nqlti-colors without increasing the number of 
production steps. 
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L16 ANSWER 11 OF 36 USPATFUlSL on STN 
AB A low defect density (Gk,Al,In)N material. The (Ga, Al , In)N material 

may be of large area, crack- free character, having a defect density as 
low as 3. times. 10. sup. 6 defects/cm. sup. 2 or lower. Such (Ga,Al,In)N 



material is useful as al 
nitride device structure 



substrate for epitaxial growth of Group III-V 
;s thereon. 
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LI 6 ANSWER 12 OF 3 6 USPATFtJLL on STN 

AB A silicon nitride sintered body comprising Mg and at least one rare 

earth element selected from the group consisting of La, Y, Gd and Yb, 
the total oxide -converted content of the above elements being 0.6-7 
weight %, with Mg converted to MgO and rare earth elements converted to 
rare earth oxides RE. sup.xO. sub.y. The silicon nitride sintered body is 
produced by mixing l-50\parts by weight of a first silicon nitride 
powder having a .beta . -Aarticle ratio of 30-100%, an oxygen content of 
0.5 weight % or less, ari average particle size of 0.2-10 .mu.m, and an 
aspect ratio of 10 or lets, with 99-50 parts by weight of 
.alpha. -silicon nitride powder having an average particle size of 0.2-4 
.mu.m; and sintering the \resultant mixture at a temperature of 
1,800. degree. C. or higher and pressure of 5 atm or more in a nitrogen 
atmosphere . 

CAS INDEXING IS AVAILABLE FOR TH]\s PATENT. 
AN 2002:294433 USPATFULL 

TI Silicon nitride powder, silicon nitride sintered body, sintered silicon 

nitride substrate, and circuit board and thermoelectric module 
comprising such sintered silicon nitride substrate 
IN Imamura, Hisayuki, Saitama-Ren, JAPAN 

Hamayoshi , Shigeyuki , FukuoJqa -ken , JAPAN 
Kawata, Tsunehiro, Saitama-kfen, JAPAN 
Sobue, Masahisa, Saitama-kenA JAPAN 
HITACHI METALS, LTD. (non-U.s\ corporation) 



PA 
PI 
AI 
PRAI 



Al 20021107 
Al 20010Si20 
20000920 
20001026 



US 2002164475 
US 2001-956033 
JP 2000-284957 
JP 2000-326489 
DT Utility 
FS APPLICATION 

LREP SUGHRUE MI ON ZINN MACPEAK & 

Washington, DC, 20037-3213 
CLMN Number of Claims: 19 
ECL Exemplary Claim: 1 
DRWN 8 Drawing Page(s) 
LN.CNT 1772 

CAS INDEXING IS AVAILABLE FOR THI 



(9) 



SEAS, PLLC, 2100 Pennsylvania Avenue, NW, 



PAlteNT . 



I 



L16 ANSWER 13 OF 36 USPATFULL on\STN 
AB A GaN single crystal is growVi by synthesizing GaN in vapor phase, piling 
a GaN crystal on a substrate\ producing a three-dimensional facet 
structure including facets in\ the GaN crystal without making a flat 
surface, maintaining the faceft structure without burying the facet 
structure, and reducing dislocations in the growing GaN crystal. The 
facet structure reduces the EPo> down to less than 10. sup. 6 cm. sup. -2. 
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AB A method for manufacturing a nitride semiconductor 
device in which nitride crystals are sequentially 
grown on a substrate such as sapphire by MOCVD or the like, and p 
electrode and n electrode are formed. The wafer is not cut along two 
perpendicular directions, but rather is cut along two directions that 
form a 12 0 degree angle, to obtain a rhombus shaped 

semiconductor chip. Because the wafer has a six- fold rotation symmetry, 
by cutting the wafer at an angle of 12 0 degrees, the cutting directions 
are equivalent and the wafer can be cut in directions along which it can 
be easily split. 
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AB LEDs employing a Ill-Nitride light emitting active region deposited on a 
base layer above a substratfe show improved optical properties with the 
base layer grown on an intentionally misaligned substrate with a 
thickness greater than 3.5 .mu.m. Improved brightness, improved quantum 
efficiency, and a reduction iA the current at which maximum quantum 
efficiency occurs are among tha improved optical properties resulting 
from use of a misaligned substrate and a thick base layer. Illustrative 
examples are given of misalignment angles in the range from 
0.05. degree- to 0 . 50 . degree . , ana base layers in the range 
from 6.5 to 9.5 .mu.m although larger values of both misalignment angle 
and base layer thickness can be used. In some cases, the use of thicker 
base layers provides sufficient structural support to allow the 
substrate to be removed from the device entirely. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. \ 
AN 2 002:226513 USPATFULL \ 

TI Increasing the brightness of III -nitride 



ight emitting devices 



IN Khare, Reena, Sunnyvale, CA, IGNITED STATES 

Goetz, Werner K. , Palo Alto, qv, UNITED STATES 
Camras, Michael D. , Sunnyvale, \ CA, UNITED STATES 
PI US 2002121646 Al 20020905 

US 6576932 B2 200306]]0 

AI US 2001-797770 Al 2001030\l (9) 

DT Utility 
FS APPLICATION 

LREP Brian D. Ogonowsky, SKJERVEN MOF|RILL MacPHERSON LLP , Suite 700, 25 Metro 

Drive, San Jose, CA, 95110-1349 
CLMN Number of Claims: 26 
ECL Exemplary Claim: 1 
DRWN 9 Drawing Page(s) 
LN.CNT 560 

CAS INDEXING IS AVAILABLE FOR THIS PATENlT . 



LI 6 ANSWER 16 OF 3 6 USPATFULL on STN 

AB Semiconductor light -emitting devides are provided. The semiconductor 
light -emitting devices include a sobstrate and a crystal layer 
selectively grown thereon at least\a portion of the crystal layer is 
oriented along a plane that slants \to or diagonally intersect a 
principal plane of orientation associated with the substrate thereby for 
example, enhancing crystal properties, preventing threading 
dislocations, and facilitating devioe miniaturization and separation 
during manufacturing and^ use thereof' 

CAS INDEXING IS AVAILABLE FOR Tf-JlS PATENT. 
AN 2002:219556 USPATFULL 

TI Semiconductor light -emitting device and process for producing the same 

IN Okuyarna, Hiroyuki, Kanagawa, JAPAN 

Doi, Masato, Kanagawa, JA 

Biwa, Goshi, Kanagawa, JAP. 

Oohata, Toyoharu, Kanagawa 

Kikutani , Tomoyuki , Kanaga 



Al 2 
Al 200 
Ser . No . WO 
20000718 
20000718 
20000718 
20000718 
20000718 
20010629 



JAPAN 
, JAPAN 
0829 

0130 (10) 
001-JP6212, 



PI US 2002117677 

AI US 2002-62687 

RLI Continuation of 
PRAI JP 2000-218034 

JP 2000-217663 

JP 2000-217508 

JP 2000-217799 

JP 2000-218101 

JP 2001-200183 
DT Utility 
FS APPLICATION 

LREP BELL, BOYD & LLOYD, LLC, P. 0. 
CLMN Number of Claims: 82 
ECL Exemplary Claim: 1 
DRWN 71 Drawing Page(s) 
LN.CNT 4170 
CAS INDEXING IS AVAILABLE FOR THIS PARENT. 



filed on 18 Jul 2 0 01, UNKNOWN 



BOX 1135, CHICAGO, IL, 60690-1135 



L16 ANSWER 17 OF 3 6 USPATFULL on S r . 

AB A semiconductor laser device includes an n-GaN substrate as a first 
semiconductor layer, a layered lump of hexagonal 
nitride-based semiconductor layers provided as a 
second semiconductor layer on an upper side of the first 
semiconductor layer, a mirror end face formed by cleavage such that both 
of the n-GaN substrate and layered lump have their side surfaces exposed 
on the approximately same plane, and a buffer layer provided between the 
n-GaN substrate and the layered lump. On the mirror end face, the value 
of an average roughness of an exposed portion of the layered lump is a 
half or lower compared to an average roughness of an exposed portion of 



the n-GaN substrate. 
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LI 6 ANSWER 18 OF 36 USPATFULL on STN 

AB A nitride semiconductor light emitting device 

includes a worked substrate including grooves and lands formed on a main 
surface of a nitride semiconductor substrate, a 
nitride semiconductor underlayer covering the grooves 
and the lands of the Worked substrate and a nitride 
semiconductor multilayer emission structure including an 
emission layer including a quantum well layer or both a quantum well 
layer and a barrier layer in contact with the quantum well layer between 
an n-type layer and a B-type layer over the nitride 
semiconductor underlayeW, while the width of the grooves is 
within the range of 11 to 3 0 .mu.m and the width of the lands is within 
the range of 1 to 2 0 .mu.m. 
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LI 6 ANSWER 19 OF 36 USPATFULL on STN 

AB A nitride semiconductor laser devace having a low 

threshold current and low noise is provided. The laser device includes 
n-type and p-type layers made of nutride semiconductor 

and formed on a substrate, and a light emitting layer between the n-type 
and p-type layers. The light emitting layer is formed of a well layer or 
a combination of well and barrier layers. At least the well layer is 
made of nitride semiconductor contaming element X, 
N and Ga, wherein element is at leas\: one selected from the group 



consisting of As, P and Sb. vrhe atomic fraction of element X is smaller 
than that of N. A maximum width through which current is injected into 
the light emitting layer via phe p-type layer is from 1.0 .mu.m to 4.0 
. mu . m . 
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A buffer layer 602 ^nd a gallium nitride contact layer 603 are formed on 
a sapphire (0001) p^ane substrate 101 by a MOVPE process, and then a 
silicon nitride maskl 102 is formed on the surface. On the silicon 
nitride mask 102 is jformed a rectangular opening whose longer and 
shorter sides are inlthe directions of [11-20] and [1-100] of the 
gallium nitride. On uhe opening is formed a gallium 
nitride semiconductor^ layer 104 by a MOVPE process, 

whose side face, the Vll-20) plane is used as a resonator end face 103. 
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L16 ANSWER 21 OF 3 6 USPATFULL on STN 

AB An object of the present invention is fco improve, in a group III 

nitride semiconductor device, the productivity, heat 
radiation characteristic and performance in the element high speed 
operation; upon a sapphire substrate iii which an A plane (an (11-20) 
plane) is set to be the basal plane, anl epitaxial growth layer of a 
group III nitride semiconductor is formfed and, 

thereon, a gate electrode 16, a source Electrode 15 and a drain 
electrode 17 are formed; these electrodes are disposed in such a way 
that a direction along which they are lavid makes an angle 



within 20. degree, with respect to a C axis of sapphire. 
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L16 ANSWER 22 OF 3 6 USPATFULL oAl STN 

AB A method of growing a nitride semiconductor 

crystal which has very few brystal defects and can be 

used as a substrate is disclosed. This invention includes the step of 

forming a first selective growth mask on a support member including a 

dissimilar substrate having la major surface and made of a material 

different from a nitride semiconductor , the first 

selective growth mask having a plurality of first windows for 

selectively exposing the upper surface of the support member, and the 

step of growing nitride semiconductor portions from 

the upper surface, of the support member, which is exposed from the 

windows, by using a gaseous Group 3 element source and a gaseous 

nitrogen source, until the nitride semiconductor 

portions grown in the adjaceiit windows combine with each other on the 
upper surface of the selective growth mask. 
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A GaN crystal film having a \mask patterned in a stripe for forming 



mat 



multiple growing areas 
crystals covering the 
neighboring growing area 
dislocations along with 
normal line of the subst 



. a sapphire substrate and coalesced GaN 
k dividing the areas, grown from the 

comprising defects where multiple 
,he stripe are substantially aligned with the 
te,l in the crystal areas over the mask, and 
dislocations propagating Jin substantially parallel with the substrate 
surface while, in the vicinity of the areas where the crystals are 



coalesced over the mask, 
the substrate surface, anc 
to this invention, there 
strain, defects and disloc 
generate cracks. 
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L16 ANSWER 24 OF 3 6 USPATFULL on STN 

AB A method of growing a group III nktride semiconductor 

crystal layer includes a step of growing a first buffer layer 
composed of boron phosphide on a Silicon single crystal substrate by a 
vapor phase growth method at a temperature of not lower than 200. degree. 
C. and not higher than 700 . degree .\C. , a step of growing a second buffer 
layer composed of boron phosphide qn the first buffer layer by a vapor 
phase growth method at a temperatur^ of not lower than 750. degree. C. 
and not higher than 12 0 0. degree. C.j, and a step of growing a 



crystal layer composed of group III nitride 
semiconductor crystal represented by general formula 
Al.sub.p Ga.sub.q In. sub. r N (where 0 . ltoreq. p. ltoreq. 1 , 
0 . ltoreq . q. ltoreq. 1 , 0 . ltoreq . r. ltoreq. 1 , p+q+r=l) on the second buffer 
layer by a vapor phase growth method. A semiconductor device 
incorporating the group III nitride semiconductor 
crystal layer is provided. 
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L16 ANSWER 25 OF 3 6 USPATFULL on STN| 

AB A method of growing atomically-flat surfaces and high quality low-defect 
crystal films of semiconductor materials and fabricating improved 
devices thereon. The method is also suitable for growing films 
heteroepitaxially on substrates [that are different than the film. The 
method is particularly suited far growth of elemental semiconductors 
(such as Si) , compounds of Groups III and V elements of the Periodic 
Table (such as GaN) , and compounds and alloys of Group IV elements of 
the Periodic Table (such as SiC) 
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L16 ANSWER 26 OF 36 USPATFULIi on STN 

AB A method of growing a nitride semiconductor 

crystal which has very faw crystal defects and can be 

used as a substrate is disclosed. This invention includes the step of 

forming a first select ivelgrowth mask on a support member including a 

dissimilar substrate havim a major surface and made of a material 

different from a nitride semiconductor, the first 

selective growth mask having a plurality of first windows for 

selectively exposing the upper surface of the support member, and the 

step of growing nitride semiconductor portions from 

the upper surface, of the slupport member, which is exposed from the 

windows, by using a gaseous Group 3 element source and a gaseous 

nitrogen source, until the nitride semiconductor 

portions grown in the adjacent windows combine with each other on the 
upper surface of the selective growth mask. 
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LI 6 ANSWER 27 OF 3 6 USPATFULL on STN 

AB An LiGaO.sub.2 single crystal manufactured by the Czochralski method has 
a crystallographic axis as a pulling direction set within an 
angle range of 3 0. degree- from a bV or a-axis 

direction. An LiGaO.sub.2 single-crystal substrate and a method of 
manufacturing the single crystal and the substrate are also disclosed. 
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LI 6 ANSWER 28 OF 36 USPATFULL on STN 

AB A method of growings a group III nitride semiconductor 

crystal layer includes a step of growing a first buffer layer 
composed of boron phosphide on a silicon single crystal substrate by a 
vapor phase growth method at a temperature of not lower than 200. degree. 
C. and not higher than 700. degree. C. , a step of growing a second buffer 
layer composed of bonon phosphide on the first buffer layer by a vapor 
phase growth method at a temperature of not lower than 750. degree. C. 
and not higher than 1200. degree. C. , and a step of growing a 
crystal layer composed of group III nitride 
semiconductor crystal represented by general formula 
Al.sub.p Ga.sub.q In. smb. r N (where 0 . ltoreq.p . ltoreq . 1 , 
0 .ltoreq. q. ltoreq. 1, 0 .\ltoreq. r . ltoreq. 1 , p+q+r=l) on the second buffer 
layer by a vapor phase growth method. A semiconductor device 
incorporating the group\lII nitride semiconductor 
crystal layer is provided. 
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AB A substrate structure includes a single crystal Si substrate and a 

surface layer, with\a buffer layer interleaved therebetween. The buffer 
layer includes at least one of an R--Zr family oxide thin film composed 
mainly of a rare earnh oxide and/or zirconium oxide, an AMnO.sub.3 thin 
film composed mainly pf rare earth element A, Mn and O and having a 
hexagonal YMn0.sub.3 type structure, an AlO.sub.x thin film 
composed mainly of Al fend 0, and a NaCl type nitride thin film composed 
mainly of titanium nitride, niobium nitride, tantalum nitride or 
zirconium nitride. The \sur face layer is an epitaxial film containing a 
wurtzite type oxide andVor nitride. The surface layer can serve as a 
functional film such as \a semiconductor film or an underlying film 
therefor, and the substrate structure is useful for the manufacture of 
electronic devices. 
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AB An LiGaO.sub.2 single crystal \manuf actured by the Czochralski method ha 

a crystallographic axis as a pulling direction set within an 
angle range of 30. degree, fromia b- or a -axis 

direction. An LiGaO.sub.2 singlW crystal substrate and a method of 
manufacturing the single crysta\ and the substrate are also disclosed. 
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L16 ANSWER 31 OF 3 6 USPATFUlL on STN 
AB A wedge-like etching groove is formed so that stresses can be collected 
along a cleavage surface: of a nitride based compound 
semiconductor, and end portions are separated from a substrate. 
With these operations, a \ light -emitting layer can form an excellent 
mirror by a natural cleavage. Further, by separating a portion of the 
end surfaces from the substrate, it is possible to suppress a 
deformation from the substxrate and therefore, a deterioration due to the 
deformation can be prevented. Therefore, it is possible to provide a 
nitride based compound semiconductor light -emitting 
device which can form an excellent cleavage surface with a simple 
process . 
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AB A method of growing atomicallyYf lat surfaces and high-quality low-defect 
crystal films of polytypic compounds heteroepitaxially on polytypic 
compound substrates that are different than the crystal film. The method 
is particularly suited for the growth of 3C-SiC, 2H-A1N, and 2H-GaN on 
6H-SiC. 
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AB A nitride semiconductor laser device having a low 

threshold current andllow nokse is provided. The laser device includes 
n-type and p-type layers made of nitride semiconductor 

and formed on a siibstnate, and a light emitting layer between the n-type 
and p-type layers. The\ light Remitting layer is formed of a well layer or 
a combination of well and barrier layers. At least the well layer is 
made of nitride semiconductor! containing element X, 
N and Ga, wherein element is at least one selected from the group 
consisting of As, P and ^b. Tne atomic fraction of element X is smaller 
than that of N. A maximum width through which current is injected into 
the light emitting layer \via t\.e p-type layer is from 1.0 .mu.m to 4 . 0 
. mu . m . 
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operation; upon a sappnire substrate in which an A plane (an (11-20) 
plane) is set to be tha basal plane, an epitaxial growth layer of a 
group III nitride semiconductor is formed and, 

thereon, a gate electrode 16, a source electrode 15 and a drain 
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that a direction along which they are laid makes an angle 
within 20. degree- with respect to a C axis of sapphire. 
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